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(54) COMPOUND FOR ORGANIC EL ELEMENT AND ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To obtain a compound which can be used as an 
organic EL element, particularly as a hole infusion 
transporting layer, because it shows prolonged emission life 
and high brilliance of high durability and reliability. 
CONSTITUTION: This compound is represented by the 
formula (R1-R4 are each an aryl, an alkyl, an alkoxy, amino, 
halogen; rl-r4 are each 0-5; R5-R6 are each an alkyl, alkoxy, 
amino, halogen; r5, r6 are each 0-4), for example, N,N,N f ,N f - 
tetra(3-biphenylyl)benzidine. This compound is obtained by 
heating a di(biphenyl) amine compound and a diiodo- 
biphenyl, or N,N'-diphenylbenzine and a iodobiphenyl in 
combination, respectively, in the presence of copper. This 
compound has a high melting point, high glass transition poiijt 
and the thin film formed by metallization or the like is clear 
and forms a stabilized amorphous smooth thin film even over 
the room temperature, thus it can be formed into a thin film by 
itself in no need of a resin binder. 
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-ard^fife^J 1 4 *5ck t/ 1 5{dM^^iT0>Sj5t, dtlfc 

[0 0 1 33 ^vmfotoij&T&k&'tzmw!* * 

S4#fiFS5 0 6 1 5 6 9#SBJW^ &5l,M#HrM¥5 - 
2 3 4 6 8 1 *4»WC* #lZj^£*l^ft«ii£f4^ 
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14 

[00143 cmjj, jjaraiiHS. &.sw*i:iB&f6K 
-?%$m\z£io. T&iyTKwmz&tt&wmeim. 

[0 0 15] ^Pffii^O/J^l/^t 
(1 0-3 0Q/D) &TjMi£Hre**fca I TO#? 

(STM) *>iff?|ffl#Kaa (AFM) £>«&fcj;3 
<t» X/ly^f&lgtgfcf^Onnk EB2fcgg8n?4 0nm 
gS<D|H£»&i&0* & *>\Z I TO;^-->i^©^ 

ti'p-r^m&iz&z. 

20 [0 0 1 63 z.vz.t.ttkWt&tdib. I TO^ffitC& 

m$&y*u yy-y^M&mr?* u yy-y^mitz. 

0 (_ti2*E#HFJJ*4 7 2 0 4 3 2 J§99n*.' 
±iE4#WB36 3-2 9 56 9 5#£3i) . #U7UU> 

fz. ufru &m$ft79uy7-y-$>%&m7?uy 
y-y\m&m!&vfo?v%smi)*mn~r. zj?ur'; 
^>tf-t^>fi:3>A*->> 3 >P#{D®-t? r TOdt^— 

[00173-^ * j m^wf6i±^a6<jiL 

- 2 5 0 2 9 2^2^H«, 

$&$>z>wm-$mm&$mm\zmi<^m*. ^r^m 
¥2 - 2 9 i 6 9 6 mjffimmzirtz 

40 ^mm'&^tmizm^m^m^ti-c^o $e 
\z. wa¥3- 11419 7Wjmizu. mmm ■ 5s 

5©tf«ig3g£*lTI/>&„ #W¥3 - 1 9 0 0 8 8 
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m&tVC^&o Sfc, #M¥5 - 1 8 2 7 6 2#^# 
JfSgSttTUS. 2*>lZ. 4#M¥3-2 8 9 0 9 0#£f 

&mzz.i:iiym-£ta:^%o #«¥4-i 7 8 

4 8 7^f^fc<fctfft|Nl¥5-7 8 6 5 5£||£tt. 
jMSteSnw*. Sfc, #M¥4 - 3 5 7 6 9 4-S§4> 

**©iE£«fl> £ ft£IE?LttJi&I £ h 'JX (8 -+y u 
US Mfe#. IS 3 9 ®*ffl$jg?¥fI€«S- 

§»«£?»8iMgk 2 8P-Q-8 (1 9 9 2) : 4fc 
IK. *|XW hD-^X*#W^ (JOE 

M) 7-f->3y-/9 2m 3 1 (1 9 9 2)]. 

YV7x.-)Vi>T^>ww* (tpd) ay-mm 

». Sffl. ftffl, ^5 4[HUSffl^S^«^ 

MKMttll. 29P-ZC-7 (1 9 9 3)]. 
[0 0 19] #M¥2-2 0 74 8 8^^1' 

[0 0 2 0] U8»U cne©lv$Yi©ELJim3tS<#y 

U„ 
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[002 1] 

^Wd^u<fc-5«fct--5saa] 48ma>Bft»:L sg- 
io [0 0 2 2] mnz* zo>rnmELm?m<k€iVs*m^ 

[0023] 

B»jg*i8»t-rsfcfe©#©] c©«k-5&BWIi. TIE 
(1) ~ (4 1) <O*^KJ;0Bfie*ti-5. 

( i ) r fs.it 1 6 Tats**? n 97 u -jivt^ >m 

[0024] 

Wfcie] 



Q 



[0 0 2 5] Mfcl 6K*5lvc, Ri , Ri . Ri *5<i: 
JP #R« tt, Wl-WlT" 1 .)— A*. 7)V*-)VM:> 7)VZl*r 

«*U R> , Ri . R 3 *J;OfR4 (D5t><D'J>ti.<£ 
fel«i7U— *atT?*«, rl, r2> r 3*5«fctfr 
4 -g-n-^no 1 -~5<DWgCV$>0. rl, r 
2, r 3tS&Zfr 4<m\Zl&Lt(DmcZi!br)^ ^fe< 

«!:feHH©r'J-;U«*iR. -R« <»:l Cfr&J -5. R 

40 no^{ii~4<Dlig»:i?*s. ] 

(2) WBBRi ~R4 ©5^C!)2~4ia^7'J-;VST 

*o, ^ne.«>7u->»PS0-5^«»^<t i b2<B*iN 
±ib (i) (DfimELmrmibmio 

(3) fltfffiR. ~R« O J 5-60D^<tfcl{H©7'J- 
JWS**:7x=;l<*T»*-6±B (2) CD««EL3tl^ffl{k 



(4) Tsafti 7-r*$ti^±is (i) ~ (3) ©u-r 

SO [0 0 2 6] 
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Hbi 73 



x3 



A* 



[0 0 2 7] Mb 1 7 K:*5^T. At . A» . A> *$<k 
£&<5t>©t?&oTfc<J:<A, R» > R» > R» *5<fctfR 

(Z 2 ).a- 



(Ro) t( 




Af 
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7, r8. r 9*$«ktfr 1 Ott^-tl-^tlO^fcttl ~4 

U ^n6«(^— -CfcJS&5*><Zn?*^Tt>J:l>. r 5 
r 6 I*. ^ft^ft 0 1 ~ 4 OlESfcT* 

] 

(5) 8HT3BR. ~R. ©•5^»^<<i:t>l<H<»T'; — 
-;^SfctinD^-^Tf*-5±f2 (2) O^SEL 

(6) TIBfcl 8T?3iSft*±ffi (1) , (2) 

(5) (DtmELm-mits®* 

[0 0 2 8] 
Mtl8] 




/A 



(Zi). 



[0029] Mk 1 8 {r*CiT. A r f£N©*S^fcffiK: 

;m*->s» 7V-)vm* 7U-;w-=H'g. 75 
*fc{i/\o^>JST*^b. £ft£teR-- , T?fc£&£ i b 

W^^TfeiVi. jfcfc'U Zi . Z2 $5<};tfZ3 CD 5 
%<D>}>13.< £.& 1 {S«NOi^fi:«t3*fUT/t7{4*fc 
«^^felC«&^r*7'J-;US**r*n Ar, Z. . 
Zi *5£tfZ, *i^lCNCQ*&&fiB{'*fl-T;t7ffc* 

l s2 *sj;tfs 3 la. w6no i~5 ©sat 

si. s 2*5«ktfs 3<m\zi SLkvWBceib 
■5. Ro it, 7)l*)V&* 7)Vn^^ 7'J-JUS> 

•To rOWU -&ft^ftO*fctel~4©!ggtT?*-5o R 

*>g&-5fc©'C&oTt><i:^. r 5*5«fctJfr -c-ft 
#M0 3;&tel~4©!fi$rC&5. ] 
(7) TIBfkl 9T?££ft5±SB (1) ~ (4) ©WT 

[0 0 3 0] 



(Rii>, 




[0 0 3 1] Htl9lr*J^iT. R» . R. . R. *5«fc 

^R.ota, ^-n^nr^+j^ 7)vn^m^ 7U- 

r7, r8. r 9*5J;tKr 1 0I£. ^nfnotfclil 
~4©Sg8t"e&S. Rn, Ri». RniJ^Ri.ll 

n-€n7ji/*;i^> 7)vn*is&, 7U-;t«. 7'J- 
7^/&izk.m\u>fym-&&^ -ft 
■e s bS*st)© _ c*^T ! bJ;u^ nu r 1 

2. r 1 3*5.fctfr 1 4tt. -£-ft-£ft 0 S&te 1 ~ 5 © 

igteabs. R**ckcXR. «. ■€-ft-€ : ft7;w^ 

7;k3^>g. 75/&i;fcfcL'\u^>irf£a<U - 
ft<=.ttH— TJfeSAS^T&oTfeit^ r StSitf 
r 6 (i, -Weft 0 £*ifcfc 1 ~ 4 ©Sffc-??&-5. ] 
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(8) iKriar5, r6, r 7> r8. r9. r 1 0, r 
11. r 1 2. r 1 3*5<fctfr 1 4flJWen0T&<5 
±m (7) W^ELJfcTflHfr&^o 

(9) T!2flS2 0T?^SnS±IB (1) ~ (4) CDWT 
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[0 0 3 2] 
Hfc2 0] 



(R|4)i14 




[0 0 3 3] Wfc2 0fc:*H#vc» R? . Rb . R» &<k 

otR.oti, -en-?n7;p*^ 7;io*~>g. 7U- 

r7v r8, r 9*3cfcCX r 1 OH. -€-^1^*10 £fcfi 1 
~4®ttRfc"?&<5. Rn, Ru> Ris tfRnti, 

;i^4->s. 75yS£fcfiAD^>iiB i £&u c:n 

S«^-Tfc^Sfc<Zn?*^>T r 1 1. r 1 
2, r 1 3*5<fctfr 1 4 |4«l«n 0 *fef i 1 - 5 (DIE 



(Rn)., 




6te. -f-tl-en0^feHl~4CDSSS:T7**. ] 
(10)MIEr5. r6. r7. r 8. r 9. r 1 0. 
r 1 1. r 1 2. r 1 3*Jcfctf r 1 4^tl-fnOT» 

s±k ( 9 ) <7)^r«E l Mrmiz&ttoo 

(1 1) TB(l:2 l"C***l«±E (1) ~ (4) ©V» 

[0 0 3 4] 
tffc2 1] 



(Ru),, 



[0 0 3 5] Mfc2 1 KiS^T, R 7 , R. . R» *5<fc 

r 7 . r 8 . r 9£J;tf r 1 0 ti. ^-ft-SKO £fcfi 1 
~40!)Saft"C*'S. R.i> R.»« Ri»*5«fcZ/Ri4a. -t 
Weti7)]*)\&. 7)Vn*r*s&. 7U-;Wfc 7'J- 

TfcS/i-5t><OT*^Tt>J;</i 0 r 1 1. r 1 
2. r 1 3*5<fcr/r 1 4«-€-n-^n0^ttl~5CDfiE 

gtuabs. r* *s«fc^R. i*. wen7^*;t^ 7 



(1 2) SflriBr 5, r6. r 7, r8. r 9. r 1 0. 
r 1 1. r 1 2. r 1 3*S<J:tf r 1 A-h^ti^tlO^ 

sjiia (id (DimELm-mkeMo 

(1 3) T3Bft2 2T^3tl-5±fS (1) ~ (4) 

[0 0 3 6] 
Mb2 2] 
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[0 0 3 7] Hk2 2C«tvc. Rt . R. . R 9 *5<fc JlO+vg. 7 5 7 »3Jfc»i/\n$*>«T**U £*l 

^fcS&&fc<&"e&-3"C*><k^,, (14)ifflRr5. r6. r 7. r8. r9, r 1 0. 

r7, r8. r 9 &&Zfir 1 0«, -WHSM OSfctil rll. r 1 2, r 1 3*>J;atr 1 4^n^nOT* 

~4a>ffi$rc*5. Rii » Rii. Ri.*S«fctfRM«. ■£ 3±iS (13) ©^tBEL^iBft^o 
tiZtirjWlsg* 7)Un^>m. 7U- (15) T3ESfb 2 3 -C^£*i£_rJ2 (1) ~ (4) W 

SliR— T?t>g&£fc©^&oT*><kU. rll. rl [0 0 3 8] 

2. r 1 3*5«fctfr 1 4 ttftl^n 0 ££(£1 ~ 5 0tt . [ft: 2 3] 
Rs *3J:t/R. «. ZrtvetVDV&Vm. 7 




[0 0 3 9] [ft; 2 313*51, VT. R, , R. . R, 

r 7. r 8, r 9*J:tfr 1 Ott. -WfnOSfcfil 
~40D«3Sre*5. Rii. Rii. Rn*5<fctfRnte. * 
ti%t\7)V*)Vm. 7)Vn^m> 7U- 

St4RH t?t>fti5t)©7*?Tfe<k^ rll. r 1 
2. r 1 3*$itXr 1 4ti-€-n-?n0*fc(il~5cO» 

r» *s.fctfRe fi. «i*ft7JWrJWSi 7 



Siilf?— T?t>IW:'St>«)"e*t>T , b«t:i>o r 5*5<ktfr 
813. J E-*l-6no*&«l~4©S9tT7*S. ] ' 
(16)flfi!Br5. r6. r 7. r8. r9. r 1 0. 
rll. rl2, r 1 3*i&Ztr 1 4fts**l-6h.0-?& 
*±E (15) ©#WELJ&?»fb£4&. 

4? d7) TiBft:2 4T?^ns±aa (i) ~ (4) <z>^ 

[0040] 
[ft 2 4] 
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[0 0 4 1] Wb2 4IC*UT, R? . Rs . R» 

r7. r8, r 9*5<ktfr 1 0ti> -en^no^ttl 
~4ff>lgn?&s. Ri.v R.». R.s&.fctfRnf*. -t 

^(iig— Tfcg&Sfcare&^T&i:^,, rll. rl 
2. r 1 3£<kt/r 1 4 {1^*1^*1 0*fc«;l ~5©HE 
R* *>«fcl/R. fi» ^rtVetVDV&Vm* 7 

)ua*->m. 7s.y^tz.iiJ\ay>m^^U zti 

ea. -£-n^no^4i~4©ia»-c&s„ ] 

(18) Mf2r5. r6, r7. r8. r9« rlO. 
rll. r 1 2, r 1 3&&Z*r 1 4j&«t*HSrl0T* 
•5±K (17) ©HELfffflft^ 

(19) TEfk2 5T***l«6±ia (1) . (2) , 
(5) (6) W#tSEL^ffl<b^o 

[0 04 2] 
Mfc2 5] 



Ar, Af 8 



[0 0 4 3] Mt:2 5fc*Stvr, Ar, *3«ktfAr, 

ji^us. 7)vtti/m. 7*)-)\& TV—n****' 
7s. /ju&**An4 > >iN?*&u z.n^\tm- 

■ZbW3.%hO)'V$>-3T<b<i:\>\ r 1 5<5j:t*r 1 6 
li, *n-?tlO*fct±l~4(Z>SSfc-C&So R.T*J«fctX 

T?*>S&:£*>G)T&oTfc<i;l,\> rl7*3<fctfr 
18lt -?-4l^tlO*fc«l~5CDfiE|»C-C*S. R* *5 



«t»C5T*^Tt>j:^ r 5*U:tfr 611 -€-ft-e*l0 
*fc|*l~40^t1?*S„ ] 

(2 0) ftjriar 5, r6. r 1 5, rl6. rl7M 
tfr 1 8*t, ^n-en0-eab-5±!B (19) <D#t»EL3S 

(2 1) TIBib2 6T^^n-5±ia (1) . (2) . 
(5) (6) ©WffiELstH^ffcS&o 

[0044] 
Mt2 6] 



[0 0 4 5] [fc2 6ftfetvc. Ar. fcitfAn 

$>-dT*>£.^ b Ris:fecfctfR»of4. ^tl^tl7 

)V*)V&. 7>vn^m. ru-;i/g, ru~;^^> 

-Cfegfc£&0n?&t3Tt>«fclA, r 1 5*U;tfr 2 0 
i& ^-n-?tl0^«l~4CDfigSfcT!$»So R. 6 *5«fctf 

1 9 f±, ^-n^n 0 1 ~ 5 oggrc&s. r. a 

*fc{41~4«fig»1?*S. ] 

(22)SWEr5. r6. r 1 5, r 1 8. rl9i5± 
tfr20>Jt> J E-n j en0T&*±fB (21) <D^r«EL5!S 

(2 3) TfB(b2 7^£*a-5±i£ (1) . (2) . 
SO (5) Sfcte (6) <D$mEL3&f-mfc&yL 
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[00461 
«b2 7] 

Q 



>(RicW 



[0 0 4 7] Mt2 7{3*siiT, Ar. » A r» 

An ». -en-ettru-^^u ^n^tii^-T 

(Rir).i7^==\ 

w 



10 



26 




15. r 1 6*S«fct;r 2 0tt» -€-n-6no*fcttl~4 
<Dmk"Z$>&<, Ri.fi, 7)\&)l&* 7)Vn*is&. 7 

r 1 8 fi> 0 1 ~ 5 ©igrt?£>-5. Rs ti&ZfiR 

i-4»at'?*5. ] 

(24) rtiTIBr 5» r6, r 1 5. rl6. rl8*j; 
tfr2 0dt. -£-n-en0T»*±3B (23) Wt«EL$ 

(2 5) Taaft2 8T*$n-5±IB (1) , (2) . 
(5) SfcfJ (6) G3#«EL3feTMb^#. 
[0048] 
Hfc2 8] 



[0 0 4 9] Hk2 8£*5ivr. Ar, iS&ZtAn 

7;io*5/*. ru-Ji/g, ru-^sr*^ 

-eb$&3LZWV3br>ThJ:i<\ r 1 5*S<J;tfr 1 6 
tt. *h-enO*fc{41~4CD«a&T?*S. R.7*S«fctf 

R..t4, wi^nrjwwt r^n+vS. 7U-;p 

18H, ■€-n- i ?tlO*fe,il~5CDSg&T?*S. Rs £ 

<fc#R, fi, wen7;w^i<£. 7;ta*<>& 

Sfc©T*^>TfeJ:VV r 5*3«k^r 6fi> ^n-^no 
*fcfil~4CDSg»T*S. ] 
(26)fltfiBr5, r6, r 1 5, rl6, r 1 7*5<fc 
[)trl8At, -?-n-?noi?*S_t8B (25) ®^88EL5$S 

(2 7) TIE^2 91f^$tl*J:IB (1) . (2) . 
(5) */cf* (6) fflfiELjRfffiM. 
(0 0 5 0] 
Hb2 9] 




[0 0 5 1] Hb2 9K:*5^T, Ar, fccfctfAre 
T7t>S^-5t><OT?*^»Tt)J;0^ r 1 5*5«J;tf r 2 0 

^ ta. fn?no$fciJi~4ffliai:T*5. R^fe^tx 
r,,«, wuenTJWJwi. 7Jio*5'gs. tu-jp 

i9«. ^-n-eno^tti~5©s»"e*s. r 6 *s 
irjtR. ». *n-eti7)\s*)m> 7)\^=i^>m. 75 

•5*>CD-C&oTt>«J;«A<, r 5*5<fctf r 6Wu Zrtl&tlO 
*fc«l~4<0^SS:Tf*€> 0 ] 
(28) tftKr5. r6. r 1 5. rl8. rl9M 

t;r2o^, -en-en o-e&s-tja (27) ©wisely 
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(2 9) T85fb3 0T?3feSnS±l2 (1) . (2) , 

(5) (6) (DimELmrmik&vao 

[0052] 
Hfc3 0] 




[0 0 5 3] Mfc3 0K35Wr. Ar< . Are *5«J;tf 

Ar, fa. -E-n-enyj-;i^^u uti&ttra-T? 
wenr-iwyi*. 7U-;p 

15. r 1 6*5j;tfr 20te, ^-tl-^nOSfcfil ~4 

r 1 8f*. 0*fc«l~5©ffiS!f?*-5o R 6 fccfctfR 
. fi. tti-WiTJl^JWfe TAd*^ 75;&* 

T*ott)iV\, r 543«i;tfr 6li, ^tltt 0*fcf4 

i~40MKW&. ] 

(30)SW2r5. r6. r 1 5. r 1 6, rl8*i 
tfr2 0tf. W&l 0"e*-S±IB (29) CD#«8EL3t 

(3 1) ±ia (1) ~ (30) ©frvfSha^JaWELSlH 5 - 

felJi^a^WELi^o 

(3 2) ira3^EL^B<fc^cD^&<£*>l^ 
IB (31) ©tfHEL*?-. 

(33) mib«7 mmm&trr h u * 

(a-^yjy^h) 7^3n^Atffc.5±iB (32) CD 

(34) mm-mi^'m^^mtmm'vdb^iss. 

(32) Sfcte (33) <D*»EL5|H% 

( 3 S) WfB^P«EL5^PMt-&«Sl©'»5t< tfe 1 ffick 

-T-5±|H (31) ~ (34) 0li-fM^CDW«EL5tl^o 
(3 6) *ffE^^*feM*^L'^ , U>'^&S-ti2 (35) CO 

(3 7) MfB#$ E L ttrmi\&®m'>U <tfelffii 

M}2£» irffetell -5-fci2 (31) ~ (36) ©W^ft 
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(38) itmEmiAmmAmj&oiwzz 2 ^^u:t? 

«|fiKSn-5±E (37) CD#tSEL^-. 
(3 9) i!i}f2JHL&A*&i£Jl CD4>/i < tfe 1 JlftttfUT- 

^7i>*^rr«Jbga ©8) co#*bel^. 

(4 0) «7-ffiA$H3l®€:^rr*±iB (37) ~ (39) CD 
^•OTd>CO#|»ELm^. 

(4D wmme. L*^ffl^^©^< 1 t> i 

&0. 2 5eV£U^&-5_hi£ (31) . (35) (3 
6) C0W«8EL^?o 
[0054] 

[oo5 5] ft-Dxn^>*t-wm*:m^%~t.t3.<* 

[0 0 5 6] £CD2&Hite. OTcorttCjgBUTl/^t 
[0 0 5 7] <D $H=S£if LTiSftfoftK: £ t. 

[0 0 5 8] ^4»frN-^x-;uS^©iE7Lft 
A8S£#ft£#K##s Ri ~R< \zyx.=Jl&&m\ 

■5. 

[0 0 5 9] fit^T. *^WCO#«|EL^{i. -fkl 6 
■vmnZr b 77 U-)k^75 >ft&&£#«E L* 

-So 10Egf£«fc^Tt>fS&5at 1 00~ 1 0000 Ocd/oi 

S. »*5. ^f6W©#«ELPjfT«>5S>t&*C»«{4. 3 
5 0~7 0 0nnt@fln?&5. 

[0060] BSHftft • itxttatiiK. ^m^e 

[0061] e l $&-m\L&m 

^^mt-^mm\zm^zt.\z^ o 
aatr^o. wm\z&^x*v*)7mm&\zy'uy*- 



- 15 - 



29 

WtTPtU&x* r U 7<*>i£M;i<fc Ojgz: o tc< < ft-S© 

* 'J rf?)^« J M^Mi«T. **U7««glP<Z>5fc 
©>M>N££i;£<<ft6<> ^-©^ ££U53gft 

d^en, ms&*m\zii>}±-fz>o 

[0 0 6 2] *^«#BIELm?ffl^^<»:fl 

ft V . U 7^Ai*e^ 0 < < ft£&«£> 

«»flSA*W»^~y < < ft 0 . EL 

[0 0 6 3] ^^C^ELSKT-flHfcfi**^ 

tt&*mt^m\zwmmm.& H-^r-s^re 

»i, ^^©W^ELSft^fflft^lSriETLftXia^Stc: 

yfflzmazmL&Aimffl&*irrz>m-z$>z>£&z 
)v i p <»mfiwm\&tix, fimztort*** u 7 

y*>*»*WMi?K ffi^ir^&£W;PF££ft 
'J 7 co&Xf*ec Dtc< < ft-so-e, #®«>*«Mfc 

< < ft o . u 7«i©s«« 
*&, £ & kji/7V>#** u 7m£temmm\z?m 

[0 064] 

[0 0 6 5] *S»B«>««ELSlH i fflfl:#* ( r*awi 

omstiu two. ) i*. ftie-c^anft-srh^T 
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0 7 Ktift 1 0 3 &<>>Lft 1 0 6 £>R, . . Rja ffiftfrtt 

[0 19 9] 
[ftl 0 7] 







R« 




A- 1 


H 


H 




A-2 


H 


Ph 




A-3 


Ph 


H 




A-4 


Ph 


Ph 




A-5 


H 


CH. 




A-6 


H 


t-C, lit 





[0200] #a&»Bfc"3VJT«wrft. *a 

£#Bfiftl 0 30tt&JWg&fcl 0 40)«6&l|ltt£€ 

[0 2 0 1] 

[ftl 0 8] 




[0 2 0 21 ftl 0 3iZ~D^T\3M£#A<Dh<Dtm& 
T?&<5. fitoT. ftl 0 8ip4!>R«i, R*t lift 1 0 3© 

[0 2 0 3] ££:ftl 0 4\Z~D^Xffi?£> R»» &&lf 
R,4«. **l«T*J|tfl{*, 2f#«^ft7K*«3:fcl;}JB 

[0204] R. a . R»«-e^sn-5*Si^ft*3SS. 

JiS/!Sfl5^ft**^)^#Ma. ftl 0 R.a© 
£„ *Jfc. R.3. R 3 4©Si?i;Ll/>fc©t>Ra>. R>at|^ 

R*4l?3bvrtt. ftl 0 8tCi5ViT'bl^fi6T?»S. 
[0 2 0 5] Ji«*»C*W-*#«*l*B«>TJ«-ft* (ft 



1 0 8K*»**v+w) tt. £-dttA£flWft£. 4~1 

0 0. #£L<W;5~4 0. £SK:$?£L<t;*5~2 0 
T&S. *&. ffcl 0 3®*tiB*tt&fcl 0 4©«lig¥ 
&&<z>Jt#l*. ftl o 3<o««gmfi/ft:i 0 4<D«SSJ^ 

ft*!, ^PitT? 1 0 / 1 ~ 1 / 1 
j* [0206] S#K;fctt£#fi-&#B©SS s F*£*H £ 3 
Ji 3 0 0 ~ 1 0 0 0 0mBCZ&2>. 
[0 2 0 7] Sfc» *S"&#B(Z>5M&£g (ftl 0 8fc*S 

[0 2 0 8] fc*5. PM&B\t* fi^Atf^lr. 
ft 1 0 3 ©flSgliMfctft 1 0 4 <Z>#l&Jfi&<fc^#i$;**l 

te#Ki£&#-r<5t>a>T?2&<5. fti 03, fti 
o4om&Hm±i*» *rti j etim—X'S>>-?x*>W3.z> 

[0 2 0 9] #S^#B©J«*:0!l£:ftl 0 ft 

1 0 9»Cfiftl 0 3<DRai . Ra.CDiia^it. ftl 0 4© 

Raa. R.«<Dffl^. -?ti£>t>4tl 0 8©R>i . Raa. 

Rsa, R 3 4®ffl^-X^L.T</^. 
[0 2 1 0] 
SO [ft 10 9] 
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(78) 



#f«¥8-4 8 6 5 6 
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R.. 


R.t 


R*. 




B-I 


H 


H 


H 


H 


B-2 


H 


CH. 


H 


H 


B-3 


H 


Ph 


H 


H 


B-4 


H 


Ph 


Ph 


Ph 



to 2 i i] ssi::. it i o 5(Dm^az-D^xmm 
[0212] x. *5<fc^x, tt^nm— 

[0 2 13] nK£¥*«^&*U S4>T}l«£tt: 
A. ^S^#B<h^lr4~l 0 0, tf£L<tt5~4 
0, £&K#£U<125~2 0T&&. Ria 

Tfo. R.,£R..©ffi£i±aiM&'5#a&# (3#'J7 
[0 2 14] Jf#IC*Jfrt*S&#:C 

3oo~iooo oeare*-6o 



C-l 

c-a 

C-3 
C-4 
C-6 

c-e 



[0215] aAflcciiflsi o s\zm£z>&m 
i o^i/^T-c*ntifl&©^yv-B£$>€r^w 

[0 2 16] *6frC«)&flEM€4fcl 1 0, ftl 1 1 K 

^■To -fti i ottfbi o stmw&t). iki i u:tt 

4b 1 1 OCDR.s, R 8 4COffl-^i±T^LTCiSo 
[0 2 17] 

Wbiio] 



[0 2 18] 

Hbi l l] 



tt R.. R.. 



H 


H 




H 


Ph 




Ph 


Ph 




H 






CH. 


CH. 


v-) 


H 


CH. 





[0 2 19] 43B9ra& #iJft7i>tUT, ±3B 
[0 2 2 0] jJ?U5 L ^7xMiia<0*Srffl^T'b2a 
[0 2 2 1] 49BHI3Hfr>«#U5^7x>0>lttiU£3 

[0 2 2 2] ±|S©«J;5»'» *SS*!HGMfc&« SrIE-f L&A 
Tt*, 3-26469 2^^8f'M^ 



yefczmm-zfo dbzwmmw >y-*\zm& 

[0 2 2 3] ttT&AM&llCB. HJ* (8 U 

49 fcfeOT^Tfei<. i©«fc5?3:«^«hUX (8- 
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[0 2 2 4] m^&A«g £*^&AS t 

[0 2 2 53 ^BHfcS&JIlCtt. -fiJggfftt^x 
[0 2 2 6] Z<D&5ti.P*>r*—tVTte, 

£©£5ft^X>3^-©<£#fifcJ~ #3§«PiOffc£- 

®iimM-rz>m&> ^^t^oio^OTt 
[0227] ^HjTti, )vzr\s>*wmz&km\z. k 

[0228] }*-^*&««b#^^^«lCffoTJ;< , 

wmmzma&%&) m^^mtLxb^u 

[0 2 2 9] ^^XD \*-V>#m88Z* )V7U>& 

mmwt&mz-r z t& z&wkmvtmtms. l < & 

<> H-:/Ji£#K::ttL0. l~5 0wtX t-tzzttt 

*tf£ix, $e>mo. i~30wtx, wio. i~ 

2 0wt% &t'«£&fflff&U'>. 

[0230] *s»imk )v?is><Dm\ me>wte& 

[0231] *9»jrW;fc ^JKHOfbS**^ 

[0 2 3 2] *^<^fc£4^rc?L8iA«^t8flB 
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■i-ftflsd* (3^i£«r#H*-*>^fc#fe*>-gtfo ) to 

®#%£^rr 5S£38ftJi<t lt^s- taw * u 

5. Afttt£f*. HJX (8-3V'jy 
[0 2 3 3] «dJlfc*Mr>T. JEfLtS&Zmf- 

mmait&fafrzmivxm^zzt&xg&o 

[0 2 3 4] tefrVb* *>J^7x>*ffl^fc 

<Dm\zmmo>m&m*wtmt ut^e^s z turn 

[0 2 3 5] zom&om&M*. **vymbm\zji 
«*t. *$£w<nit-&m*mteim-&mzML3 o~7 o»t 

JO % » 0~6 0wt% . 4*(Ctt5 OwtX m& (ft 

fl2fi*©MtW*» 3 0/7 0~7 0/3 0» 

4 0/6 0~6 0/4 0, Hi:ij:5 0/5 0@SD 

[02363 s^soiP^tt. frf-m-mizmm 
tz>m?>-fre>* ^mt-mim(Dmm^mtrr^ z. ttm 

$6fC«5~6 Onm. #{ltJ5~5 0nm£-f -5 
ii? [0 2 3 7] Sfc. M-^JiO^fifc^tUT^ S&S 

■s. m&mmt^m±im-\zm&\sx^&ttwsL 
x$>-DXb^\ 

[0238] ii^sfi. wmww&mk&fo 
m\z*>m^zz.tftx%z> 0 fcrdu mTWzfFfcfz 

40 mtt^xm&mttz£imm&m-$ffit)me>ti\z 

[0 2 3 9] *»M^^lfa« : *L<fiiE?LftA«ft2l 

tl-556)t)l (« : mAWSI^**la§»&fo^?l. ) £ 
CD-f 1ty{K&7->is*>\/ \ pCDHiitO. 2 5eV£U:T* 
4$^0. 2 5—0. 40e\rc*«£ 

[0 2 4 0] ±X&D'f*>fc#T->i'+)l'l P«M^ 
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zLO)m\zm-%m\tt=Tmjmm~e&z><»'e* z\o>m 

[0 2 4 1] *^<^k^»0-r*MbJ?^r>'> 

tJHp<WI»5. 0~5. 4evsan?*s. 

[0 2 4 2] ±IB»<^Mk#-jr>^^;P I pte, B 

m. m mrm 123 a 98 5) ©isb 

{C^5{£x^;^-«^^B TMo d e 1 AC- 
U (SSFffSgSS) £fl3<^ 1 0~2 0 Onn#©#^0 

s» 

[0243] ±m<mx*)v^t&wm&ms.> 02 
[0244] W2}zm-&^iz. ftxmm o«, m- 

my>?i 1, ty^a^l 2, *&mg&i 3, <£x 

^*-«th#$i®i 4. fww^ei 5. $&m?m 
[0245] wm?>7i 1 tctim7ic^>^ , *ffl 

2 0 0-3 6 Onm<£ffit<Z)ifegK:#ftU *3r>7)\/S& 
fflzmStfrZ, 2 0 0-36 OmCOytte. E=hv = h 
(c/A.) (E :x3gi^-. h : ^7>^5®fc v/ : 
igftffc A : ®^SrffiViTX^J^-lC»iSfr« 
<fc, #*6. 2~3. 4eVt&£. dCDftgrSftigX*^ 

<h, *sx^;p^-t?jt^*{rcfcss^»cffi35^s 
-s. zLox^;^-*i-ij$ir)te6<}tt*fla»t^t>n'5 

3^j:at|&x^ji/^-m^fHa^®i 4&m^xmc 

=¥- • mmrwfffii zmmmkm 1 e 
[0246] aaicHH*^^* 5 k. dro^em-?^^ 

(Count Per Second : CPS)<hB&igX*Jl^-(eV)©§ff8 

«Sft&)t«^-»[ffl*On* (CPS) " tU 
*S6jgx^J^-i:-r-5<h, itSfc^-CW Z.£W$ 

[0247] fc&mmmi 5«. ^^-^12 

«X^^~«f«Si*S 1 4©frStfWIJP«: 
[0 2 4 8] ft^T. ^SS^m*. 03^6#5nS>t 

[0249] ft**. 2f5^6W«Mb^j«r^ty®ir. ssk 

■£m*3£&ft Gi^5 0wt% £JLhO^#a) 
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(il#5 0wt!WJLh©^WS) <tfcSYb&4&0>lg 

[0250] ^Mt^^>^v>iu r v<Dtmmtt. # 

Y<7 [0 2 5 1] &45. jg^*^^-frfc«fi)cT«> CO 

[0252] i^ffl^ii, ttjwwwwst*****. mz. 

ft Li, Na, Mg. A I, Ag. I n$>2>MZZ.tl 

it. mstmsxamm^ taws u < . 

-100 Omm&ffZ ~ <k;W3; L-l^. 
[0 2 5 3] #»EL^£ffiSSft£-£5fc««>{;:i£. 4> 

* L< fi|»Bt©jSia^8 0 %£tht^:Scfc 

MA.KX. I TO, SnO, , Ni, Au, Pt. P 

JHt»5£faWiPSl*\i fiftffi©»$lil0~5 0 

0nmB«tr-5C:<h*W*U^o m^Ofag^ 

j?*U.*fc©fcl/ri 0~3 0Q/n<DITOA«Ptf>=) 

[0 2 5 4] ®K*mtC^I'ffl|JR«?S:V^ Bl^mi 

[0255]**, muzTmwmm&m^zm&iz 
0ii^$n««as«i^srj!!fticLxfej:ii. 

[0 2 5 6] XXZ. *^©#»EL5!5?<03aBi^* 

40 [0257] i^*3«fct«®«if3:, m$m&*nv9&m 
oy^m^mz^ mmtz z\ turns. i><<\ 
[0 2 5 si miwixffim* $mm&&zfv&^&Am 

7^)vyr^mstL\t^mimtfi0. 1 urn £CF 
Gl#. TRSMJ40. OOUm sar^«»S. ) <B^St 

5tf [0 2 5 9] S^^W^i^lCffiSStuar^t, 1 
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0 a Pa£TF«&£jg<hU ftmmteO. l~lnm/se 

[02603 z.ti^m<mmzMtsmm^m^m 

h30 7>^aT • ?U*Jx.y h (LB) 

[0 26 1] #&$©#«8EL?!m£, mmsm 
xmstrTzzt fcT?€f&„ mtnfliEEtt. 2-20 

[0 2 6 2] *^B^<Dfk^#J(i. Pi <4£#1" 

•y— 7 LTt>WfflT*5. 
[0 26 3] 

[0 2 6 4] <&6S0tJl> 
N. N, N* . N* — rh5 (3-e^x^UJW ^> 

w> (ik&fflto. 1 - 1 ) 

2 0 0 0ml©#fi&K8Stt«K:m-~ hDfcf:7x-JU2 5 
Og O) (1. 2 6mol) , 5&Pd-C 1 2. 5g , X 
2 5 OBl&fc&Sk ^H:Tliaffl7K*^ 

*bT. 2 1 2g OJm-T^y tT7xn;^#fc GKtf 
9 9. 9 5K) o SSIC. m--hDe>'xr:;i/*2 5 4 

g (i. 2 8moi ) tu&HWiBl^*— Jwrcb^i 

yty^-RrtSS-er. 2 1 5g 0m-75y t7i^ 
#fc (JR*9 9. 7%) o 

[0 2 6 5] 1 0 0 0 OmlCQ&jfc&ggtC. 8H&SI7 7 5 
ml, 7iK7 7 5mK #7 7 5g ^tbi^-. m-T^/ bf? 
x— JH 2 5g (0. 7 4 0mol) «rinA.T®»$*i- 

fc. ^£0T£iTr£mtf-HJ*.&5 6. 3g 

(0. 8 16mol ) ©7 5 0ml#igSflt£3 0#|i8jftT 

u -^©^5 QttfflmmzT&&Lrzo #s;h&s>7V 

-•^AiftzKSS^tC, 0"CJJlTT?3^t:*'J^Al 8 5g 
(1. 1 2rool ) ©1 2 5 0ml*^»c*ll^|ffliiSTL 
fe« OTfclWMWreWfcU ^iaicMLT2l^ffffl«t 

[0266] mmm:mkzs?-)\Am^ 
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3£» (Bft&v;/*^ A) . MftB£U 

MSU 2 9 7g «Dm-3-He7irM^fc (2A 
y^*5ti:TCDlR457 1. 7*0 « 
[0 2 6 7] 2 000ml«£*S^U:m-7S/e:7x 
n;H40g (0. 8 2 8mol ) , m-H-Ktf^xn 
;i^2 3 2g (0. 8 2 9mol ) . K8fc&U#A6 3. 1 
g (0.4 5 7mol ) , Smi 3. 9g . ^hD'O-fc! 
JO >8 0 0ml£tt&#s A r ^MTV 3 2 f$T«aiH«&iS#ES 

^*Lfe„ ^Sn;y^£n-'vHJ->/h)!,x>=4 
/lKT^Uj^l^^ASfitlgL/ 4 4. 5g C0>> (3 
-tT^x-;W 73 > GffiKBUb) (JR*16. 
7%) „ 

[0268] 5 0 0ml<DKj&m%\Z>> (3-^71^ 
JW 75>44. 5g (0. 1 39raol ) . 4. 4' - 
>>3— Khf^xn )V2 7. 6g (0. 0680mol). 
fflfcbU9A3 4. 3g (0. 249mol).^2. 
^ 3g. ~bu^>H>l 8 0ml£tt&3K Ar^BTFX 
2 4B#fSHin8&«^$1*£o ®fi»m lOiaUT^F^ 

30g©— ^CSSEiN, N, N' , N' — rh^ (3-t 
7i='JW ^>>?i>>&#fc (1X^5 5. 7&) . C 
tl* HJUX>l3TRJfe,RS»[U. mm9 9. 5 8 
6. Og £*iifi«9 9- 2 3%fi,5. Og (JR^2 
0. 43S) . 2e>K:> IHHMaeffV^. M«9 9. 9 9 

J» [0269] Si»*f:m/e 7 9 2 (M* ) 
mVm^^ h)V ( I R) : BI4 
NUR7^ hJl': 05 

iitttiMtt (DSC) : Sft^C 207. 4t. * 
yZ.$3&mm 9 5. 8"C 
[0 2 7 0] <3d60»J2> 
N. N. N' . N* -^h^ (4-fcf>'x-»j;W 

Hb&Wto. II- 1) O&fifc 
4-73.S\d7x—)V7 2. 5g CD (0. 4 2 9mol 
)> 4-3— Ffcf?x:z;H 2 Og (0. 429mol 
40 ) . ^*U"5A3 2. 6g (0. 2 3 6mol ) , ftl 
6. 8g (0. 1 0 7mol ) » zhn^>f>4 3 Oml 
*ffii*s 2 1 O-CT-^ftR&Sitfc. S^ft?&U 

m>mt&W&&3k\s1iL. g8SfC^^y-;PS:5 0 0ml 
ID^-^IU. «fUI$a*«^l>^. #^*l^feft4 9g 
&S>Xf-)l>fc)l'A.7 S. H (DMF) 2 5 0mltCifflfeS/» 

LT<^fc«6, fllPSUT^ flt»c«:*l 0 0 OmllCtS 
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[0 2 7 1] #£*T^#€^A,£*gft3 5g £ MPX 
>7 5 0mn?S«SSUT. S£&fiU>«-«ft»S> (4- 

7$>&ntz» mm$m ux^kshzm 

ISUfco iRMttl 9g WMl 3. 8%) . 

[0272] i> T5>1 5g (0. 

04 6 7mol ) , 4. 4' -J>3— Htr^i-;P9. 5 
g (0. 0 2 34mol ) . £SSt# 'J -7 A 9 . 7g (0. 

0 7 0 2nol ) , $80. 7 4g (0. 0 1 1 7mol ) . 
XhO^>-fc?>7 6ml£tt&3K 2 2 0 < CT2g£KJfc 
S-Er&o S0fc&DMF&7 5 OmljbJI*.. &H$»jfiLT$B 

*l^«M/*»»2 5g 4:1 0 OflttPHkOTS 

N, N' . N' -rh7 (4-Jf7i=.UJW ^>S>i> 
0KS9g , iR^4 8. 6%) . 3 #|£ 
UlttSfft* MS 9 9. 9 9 
[0 2 7 3] itfi#*fr : m/e 7 9 2 (M* ) 

mnmww h)v (ir) -.m 

NMRX^ Ml^:07 

^M^filfeSai^ (DSC) :M& 2 6 7. 7*C. # 
y7s1&&W 13 1. 8t: 
[0 2 7 4] <SH«0»J3> 
N. N' -S>7xn;i/-N, N' -i> (3-tf7i-U 
^>S>5» tffc^glNo. VII -1) 

1 0 0 0 Oml^at^gl:. tfttSSK 1 5 5mK * 1 5 5 
g , 3kl 5 5g m-75>'e7i-^2 5g 

(0. 14 8mol ) *iS\X.Tfflmtttz. Z\tl\ZbV,&. 
TtfM^K^h'J'fAl 1. 3g (0. 164mol)CD 
1 5 0ral;W8?8E£3 0^1«ffl- ^©^5 0#tanaiB 

&znrzV7*/-v&wmmiz. or 

OTT3Wfc*UCA3 7g (0. 2 2 3mol ) (D 2 5 

omiTKJS^^if^ffflsrr^fc. srF^i^fiffli^ii^fiB^ 
[0 2 7 5] iti^n-'N+-y->ic:T>'i;*y;p*9A 

*g$gU 28g <7)m-3-l«hr7iXJl/Sr#fc. 

[0 2 7 6] 3 0 OmlCDfiO&SmiN. N' -i>7i- 
A"*>5>S»10g (0. 0 2 98mol ) . m-3-H 
tf7i^2 5g (0. 08 9 3mol ) , 
1 2. 3g (0. 08 9 lmol ) , $Bt&2. 6g , xh 
D^>if>l 5 0ml«rttS&^ Ar|a«fFT?2 4l$fia&0 

X.?-)V= 5/ 1 t'T^ iJ l3?)Vb?hMm^ 1 5g © 
-^fiN. N' -i>7i-JI/-N, N' ->> (3-tf 
7xxU;W ^>>>i»*#& («R^7 8. 8%) o d 

h;>X>{CT1?«§S«ISU 10. 6g 0««9 
9. 9 56,fi,<&#fc 0R3S5 5. 6*0 . SSIClMgES! 
£fr «^ Mm 9 9. 99 
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[0 2 7 7] HS*Hff : m/e 640 (if ) 
jS^KiCa^ HI/ ( I R) : 08 
NMRX^ h/P : 09 

^^^EMftffil!!^ (DSC) :«Mti 189. 8^. # 
JTJ&mSt 8 3. 6t 
[0 2 7 8] <3S6£M4> 
N. N' -^7iXJl/-N. N f -fcf* [-4' - (N 

;u-4-<jw ^>i>S>> (fl^&No. X-l 0) <z>£- 

5 0 0ml©£Jt^miN. N' -^7xrM>>?i» 
3 3. 6g (0. 1 Omol ) , m-3— H h;px>2 

5. Og (0. 1 lmol ) . ffi&t>Wl±2 7. 6g 
(0. 2rool ) . m®2. 6g . nha^>-bT>2 0 0 

fc. n - *3rV>/ hJPX>= 1 / 2 \z 

X^)tlf)Vt} 7lJfm*:2mf^\ 2 8. 1 Og <D 
N, N' -^7i^-N [-4- (N-7i-^-N 
itf -3-^^71-^75^) tT7xXJl,-4-'OW 

[0 2 7 9] 5 0 0mlG>KJfc&&S£4, 4' ~-£>3— K 
try i— JU8. lg (0. 0 2mol) > N. N' ->>7 
xXJU-N [-4- (N-7xX)l—N-3-*^7 
ir^757) t7i^-4--f)W ^>^3»2 
8. 1 g (0. 0 2mol ) , J^*U^7A1 1. 0 4g 

(0. 0 8mol ) . UUfrl. Og . xho^>-tf>l 0 
0ml£ffi&*> Ar^«fTT?2 4l^ffflJragftji«£$-a-/^ 

30 tz» #e»n&^SSn-^i^>/Ml^x>=2/ltc 
T^U*^5t7^A«lSi«-2iaffl/^ 11- 6 2g Oifif 
frfiffiON. N' ~i>7i^-N, N' -tTX [-4' 
- (N-7i-;i'-N-3-^fJ|/7i-^75/) tf 
7x^-4— f;W ^>>»^>S:#fe <^5 8 
56) Ztl&s**)-^ h)\s^>£<DM&®miZT-m£ 
a*S$iU 7. 3gCDMS9 9. 9%©|ft||fiCOa^03 

[0 2 8 0] StBS)*r : m/e 1 0 0 2 (M' ) 
^MRfltX^ hJU ( I R) : 0 1 0 
rf» NMR^ b)U : Ml 1 

^n^i@«iffi9j^ (dsc) : siua«isaij^tuid^& 
(*0l8©3yii&5^7 : e;u7T^T?&ofc) . 

i3^7J0m& l 3 2t: 

[0 2 8 1] <HfiSM5> 
N. N* -S>7xx;p-N. N' -tTX [-4* - 

(N. N-f-3-t7i-'J;P73y) t?7xnjU- 

4--f;W sOi>i» UkSWo. x-3) o^Bfe 

3 0 QmHDfxJfc8%$\Zi> (3~tT7x-iJJW 7*>1 

6. lg (0. 050mol ) . 4. 4' ->>3-Htf7 
50 xnjP20. 3g (0. 0 5 Omol ) » ^K*iJ7Al 
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3. 8g (0. 1 Orool ) , m&l- Og , nhD^> 
-£>1 0 0ml Ar^tarRf2 4Nrrailiftii«E 

5/l^Tv-U*y;i/*7A»|StU 12. 0g©4' 
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